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fN J.660, 2ei y&m ago, fin U.-I eat;v on tke weful~ess of not-xcal history, 
I I 

I 
I 

trihltioxls to ~QmiC8, stw3.ed the chenlstq of cmbuution ;"d resi)kati.m, wrote 

these poghetic words - Ihe, t.het thoroughl, v uGorst.ands tfiie nature of fenzents 
I 

end fermentst~one, Shalliprotibly be muck hotter able than 'he, t&t imores them, I 
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timtely linked with cbe istry, k physiolow and ?gaedicine. 

As Boyle Eores$w, It r:ra~ Itieed the insight into 
I 
I 

that enabled Pesteur to /&ivs "a fair &ccount" of sev@rsl dj 
) 
1 

inceptior! became iii- 

the nbture of fermen"&tioa 

aeaseaj that 3UCh 

rabies .in man end 

anfmals are dw to IPV~ Infectious agents OS specific fn b&avior RS the rxicrobial 

I 
qynts oE fermentation k +e tcsloctive Ln the type of chemickl change they induce. 

I 
1 

It ia not my iA Jr;-se to review the h:"lstorfce.l d 
" 

elopm+nts of bW.h3riOlOEiy 

I 
or the rapId succesaionj of OSscoverizs thzit foUore8 ",he ukmomccent of the nature of 

I 



ASM ARCHIVES 

aspects of bactoriclogy.~ There ia ZI natrrral preoccupation tith title subject nslittor of 

one's mm field; a tendency, perhaps loss Justified, for +ich of 1;~ 50 regmd his 

own corner of knopiledge 8~9 the eource and directive of all biological thought. Now 

our organization. In pr/oof of the fact that such tenr?enci& %we comon to all 

ociexmes may I recall the words of the Feeident of one of 'th9 great foundations whkh 

distribute fund8 for eratentfffc research - "Choom off ths &&ea a group of learned 

treatises and sar@.e the prefacest LLatbemttLcas - it -is fihe queen of sciencssj 
I 
.I Physice: -it is the soujce of the basic lmvs for the bah~.v:/or of all matter3 

Chersbtryr a recent te+t zayg, fChemLstm touches all humtin interests. B is the 

- it 9 an examination df the ulttite qxm3tions which giJb ilfe meming. And SO one , 

could expand the list, &th brave and startling claiz~ for/the central chzracter and 
) 
I 

bttsic i!sportance of one~field, one speciality, one :z&msnt'cf Icno~ledge after anothe=-." 

microbiolow on L&S book shelf that d&y or he ;;light have g$ided: BILicrobialo~: - it fe 
I 

the ktig of scIenc@s, it assaults the citadel of lif‘e's &?stest qYteryI f 
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claim that 'Wmy arfss~pxtly because of the egocen'cric character of man, but they 

I 
are also due to wholly Qelf1ess enttisiasns, to the concentsotion L which 6pecialFzed 

, 

competence neturelly Lads." 

The moral is hot far to seek and its spplicetion to our Societif Is perhaps 

not too ram0ti9~ I)eapft+ man's egocmntrfc nature, deepite the wholly eelflesa 

enthusiaama and the contrentration natural to specialked competence in my one field 

of b~teriolo~, let ue3 not lose sight of the fact that the eolfdarity of this 

, 
Society resta upon "thtj unity of its intellectual lffs and that life cannot, Cthout 

disaster, bo broken up Lto separate pass". 

Study of the ]bius$ior of microor@;znisms ~-US peatiy aided Ln the formulction 
i I 

of principles that hav! given new t,hought md tiirection to bioche&cel investigation. 

Ewdyaes of.certaln p+cessas involved in the C:etUbuliO13 of raricali;lnl micrcorganisms 

rehtod fielcis there it sccumukttig a sL&nlficant and integru.<sd 'DO&~ of :‘ecta which 

together constitute wtit is no8 rsfsrred to a9 "comix;rrtfvo biocilsi,iistry". This ii3 



ASH AKCHlVtS 

-5- 

of many of the ~lnclpl~s t&t govern the colluiar functions and chonical activitioo 

of diverse living things,, frown the Lowest &I the Mghest forms 0:: ii:.'e, from the .I 

uArnculou8 IS&T&~ to m& Nreself. 

By way of klIi.rz,stx8tion, may I cite one or two example8 of the mzu2y wqe IXI 

Much of the knpwledge ooncerning the fnter~ediate metabolism of carbohydrate 

and its elgniffoancs for the understandlsg'of m7.15cZe physiology received Initial. 

inqetue from the, recognikion of the nature of a1coholi.c fermentation by yeast. 

Knowledge of the exacting recwirarnents of ~arioxs qxtcios of nb2roorganions for _ 

vltmine, rnan$ of which FOX-D the prosthetic groqe of vitai anzy~~e systems, k&s led 

to development of biolog$cbl nethods of increasing epecificitjr for determination of 

these ease&Ten1 cubstaxes in animb~1 blood and tissTJoe. The establisi;nsnt of the 

complete Identity of biobin, coenzywe R, and vitalEin H ~0.3 gre2C.y fsciiit6.ted, vfhen, 

I 
instoad of the Laborious~, time consuming, and expensive ~&hod of rat assq it ~F&B 

found that thfs specific! entity could be more reedlly and eccu.rateLy determined by 

mFcrobfologicd. tests ah Rhizobim anti yeast celis. The ichtificcitlon ant.? isolz- 

tion fron egg aibumin of a substznce calisd 'zvidin', vahich 1s reqonsible for the 
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nicrobiologlcal technique/~. For during the chemfcal pyoced?x-ee fncldent to the 

Jz.oL:tiorl of avidin its ppmmce in aq~ given fraction could be qumtitively followed 

by observing tlx? abeence bf bacterial growth in culture media to which the susgpcted 

materfsl has been added; i since evidin by combining with &nd rentiering unavailable 

all free biotti.fn the m ydium deprAvea the bacteriel c%Us of thL8 s~seati~ 

wetabdite and thus prev+te their growth. 

With sll due rbrence Ithink I majr gkeserve the intent of the.t proverb of 

Solon?on in which he councils the sluggard to 1aa.x-n diligencs by observing the ant, 

.when I my to you m%crobiologfsts, to the $iysiolo~Lsts md biochotists as well - 

“Go to the micro-w, thoL rcientfut, consider its mp and be wise." 

Wing tha ititjxr 1&f of the lc)th centuzy, it wr;s esteblished tkt glantrr 

utiliae carbon dioxide I -b r the synthesis of their cell materials, finding the anergy 

required in photochomicr*l seactlzns csthlyxed &I cKLorog~1. himal aeil~, on the 

! 
other bend, ~er8 known tb rsc;dre coniplex orgmic carbon for the buildi= up of 

I 
their protopleem, as ~edl a6 for all their other bfochemicsi reextiona. Toward the 

I 

end of the last century (1887) it t7.a~ shorn that, l.ike $mts, certain 3acter~a 



ASM ARCHIVES 

I 
-7- 

(the autotrophlc group) & utilize carbon dioxide for synthetic proces&ss finding 

their enerajr in the oxid+ian of siq.Lle inorganic compounds. On the contrazy, 
I 

heterotroyhic bxteria, ib animal c&la, were bel.ieved to utilize only organic 

carbon. IRitti the past 6 year8, however, it has been recognfzed that certain 

heterotrophlc bacterti o& lncorpor&te aetrbn dioxide intomczw complerx organic 

aompounda; for exasnple, erming auccinic acid during the fennentatton of glycerol 

in the presence of c&QIj al.oxide. Ifurthermore, it hae on& reaently been found that 

organic c-s from c+bon Ciioxide - a power long aqposed to be h peculiar 

oontdning r&f0 actixfe $ into ankmla and fron their livers have recover6d &cogen 

contalnlng the fsotopk 4 mbcn, Moreover, it has also been ehowa by the us8 of 
I 

isotopic carbon as a traqer, that liver tissue fron pigeons can in vitro cause -- 

carbon dioxide to enter &to organic combf=tion to fern ketoglutaric and ol;:ino acids. 
I 

The first recognltlon of(the utilization of carbon dLoxids by heterotro$hic bacteria 

and the recent fending 04 the prticfpation OT csrbon dioxide in the carbohrydrate 

cycle fn animala indicat? that the phenomenon is probabb of unLveraa1 occzmence. 

I 
Tfhcm taken together, the@ interlocking facts constitute a new and striking example 

of the chemical unity of~life. 
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The stratew of -~arfaro against infectious aBents of dleaaee i4s5 not 

calone in diacrwerJ of ~BCQV SKI means of fortifying the naturaL and specific defenses 

of the host, - @or*t as these are - but in a concerted effort to learn the 

vulnerable potits of &tack ti the structural and ceU.ular mechanisma b;t which these 

l 

hostile egents invade iand overcome the lftiing tissues of man, animals and plants. 

The impo'stanae of the Inorm& and 3.38m~e reactions of the host I value not less Pn 

In the U&t of prest& 'knowledge I venture to add to the gredictfon of the 

parqsi.te relatlonship/shaU probably be much better able, than he who ignores it, 

to give a more adequate account of dfvera p'nenontma of hfoctious diseases which 

ml.11 perhaps be nmer thorou@Q understood without an insight innto the life 

. ~ocezxmi of the host~and psasite. 

In 8 recent &port of thk ,%ckefeller Foundation from whic!l f freely quote, 

.%I-. Raymond 8. Foadicl( in spe~k3_ng of nScience am? the Moral Oteern exprasoos fn 

these welgbted worda the spFrit of ~J.I~Y search for truth; - "In ssits of its 

CIA~DS and accomplish&nts science is today under sharp attacjc. The FJOWilQ gt;bif;liC 

realization that fix doarorful tools cun be wed for nanIs ensla~mnmt and deotruc- 
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tlon has giLven rim to bitter questions and chrrreos; and we read today of clvilFza- 

tion betrayeC by science and of a degraded science that shirks tkx3 spfrftwl Iss2zsa 

and Qqmotiaea its vietime with its rcillliona of gadgets.In tMs hour of Intellectual 

confuskon and moral, ckoe the aoclial consequ.ences of scfmm, he cont.inuea, ha.ve 

beea brought to the fore aad the question is peraistmtly sake& Are these con- 

mquenoes so importmt, because of technic81 applications, t&t the social interest 

"The question arises" NY. Fortdick pointo out, n bec8uee sciance as a tmkdnique 

Tar gainfng underotancUdg of nature i.8 8180 a techniqw3 for gafning control over 

nature - th8t Is, it Is a teshr~.lque for gaining po~er.~ 

On my dai* round to and from the Laboratory I p3.88 me of the clty'u modern 

Hfgh Ychoole; across its portal deep chiseled in granite are the words of 

Rancis lk-~on "K*go 1s power", and ,mer, says Prastient FosCick, nc~ be used 

3;1 evil men 50 2.0 etil even more 0bvFously and dmxxtica...ly tkm it can I33 uu*d by 

men of g00a ~ii.3. t0 do good. ‘9 

“But this”, ho r)ofnta out, "is true of nary thing3 Fn life - the sui- 

pbonamideo one of the most rwneficisnt developsents of modem nedical sc3sncs cam 

Tron the dye Industry, but so did mustard gas4 - and he nll;ht have added the 

Yendeli~n principles of 'nsrerlity came I"rom the nonasterf, ‘out YO did gun powder. 
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ton telescops at a star and a 15 inch WJPS @n at 1:~ Wget. Lrrnguage fs IT2 

powerful tool u;hich can be used to mkror spirftu~l insight or to 8~ead false 5n.d 

destructive propaganda, The poa&ibllfty of misuse is not an argument fox- no u6e 

at all." T!?e chagge that scidntists dluavow conc%m with aocfal consequences 
.: 

arfses from far too narrow a view of science. "For scienCt3~~iB more thsn the 

technologfes that cLust8r rnbout it - more than it.a immtiona md gadgete. Tt 

/ 
is even more than the discauery and correlation of new facte. Sciencsl 13'~mthod, 

h 

a confidence and a faith. Xt is a method of controlled and recb.mkod observations 

and experiments objectively recorded with abscbute honasty. It is 8 confidence 

that truth 13 discoverable. It 1s 8 frith that truth is worth &iscovering.n 

I IX) not here uoncerned uaith the phiEosoahica1 Eerguments of whether or not 

purs science is of itself nece%arily E moral force. Eapplly n$.crobPology needs 

no defense of its intellectual aics or its social ends. They hove rover been 

aCCUse& of irrosponsibk Indifference to aochl con8equencds. They h~e.ve mckniakdy 

and always been in the service of hmn ael.fsre. 

hat I m concemed with our raoral odigatfons: - In this hour of nritional 
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liberty, and civilization. Thfis is our ob3Lgation. But in these days when the 

threat of an intelloctwl blackout abroad has already darkcfied Laboratories and 

unfttersities hitherto beacons of knowledge, when by the mad spirit of conquest, 

scientists in subjugated countries have been exfled and scholarship emlaved by \ 

political ideoloay, we, ES members of this schemtlfic organfzatfon have another 

duty - an obllgatf~ to science. I'Te n&ad be gravely conceu~ed about the future 

of acienue a@ its sMre Ln the world order that 5.6 yet to be. 

only 9 month8 ago, under the ausplcee, of the Brftlah Association for the 

Advancement of Science, a gro;jp of' dfstinguiehed scientists, including rapresente- 

tives from many differen tt countrtedl met in war &stracted London to conafder the 

International relations of science and fts part In world planning after the war. 

On that bccnsfon the AmerPcsh Ambassador in nddrossine the conference stressed the 

siguificmh feat that men of gro~;resslvs Einds,conscious of the comon interests 

and ne@.rationa of science, dared look beymd t‘ne ;vlir to consider the ~s~!stuNisk- 

ment of science In the service of conutructfve civilization. It is the ancient 

tradition of the sptiit of YcIence t%t it follows nc flag, recognizes co ~=,eo- 

pgM.cul boundaries, and ljets up no trade txx-ri~~rs, Coaplete freedom of acZi.entXIc 
, 

thought, und the free Interchange of knowledge ze yrareqtisites for the kmrvi~i 
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of the spirit of inquiry. They are to the Comionwenlth of Science vtkt the Bill 

of Rights is to the life of democracy, 

On that ocoasion Sir Hfchard Gregory, President of the Brftfsh Lsociation 

presented the following charter of acienco wh$ch mabr inanirnous~ adopted by the 

Conferenoe. Ita txmxi articles represent not d creed but R yolicp, they possess no 

sanctity or fItu&ty, but they do represent the sptiPt of ~cisnce. 

1. LibQrty to learn, opportunity to teach and poaar to understand are necessary for 

the extendion of knowledge and ~+a, as men of xience, rkntain that they ca&not 

be sacdficed without degradation to human lffa. 

2. Cowunities depend for their exisfence, their survival and. dvancenent, on 

bowledge 0-C themselves, and of the properties of things in the Fsorld are-end thsm. 

3. All nations and a11 classes of society heve contributed to the knowledge and 

utilizstkm of natural resoUrces, and to the understanding of the bfluence they 

exercise on human development. 

4. The semice of ~clenc~ req-tires independence combined with cooperetion and it6 

3tructuze is influenced w the progressive neoda of bnity. 

5. iden of science are among the tmxteos of each generetlonfs Inheritance of mtural 

knot?ledge, l They ~0 bound, therefore, to fost@r and increase that heritage 
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